RhoA/ROCK pathway inhibition by fasudil suppresses the vasculogenic mimicry of U2OS osteosarcoma cells in vitro.
GTPase RhoA and its downstream Rho-associated coiled-coil-containing protein kinases (ROCKs) are frequently overexpressed in human cancers. Inhibition of the RhoA/ROCK pathway blocks angiogenesis mediated by the vascular endothelial growth factor, which led us to investigate the role of this pathway in vasculogenic mimicry (VM) - a process by which aggressive cancer cells form vessel-like structures that provide adequate blood supply for tumor growth. We showed that the expression of RhoA and its effector kinases ROCK1/2 was much higher in human osteosarcoma (OS) tissues and the human OS cell line U2OS than in nontumorous tissues and cell line hFOB 1.19 using western blot analysis and real-time PCR. Inhibition of the RhoA/ROCK signaling pathway by the pharmacological inhibitor fasudil reduced vascular-like channels of U2OS cells in Matrigel. Furthermore, we used rhodamine-phalloidin immunofluorescence, wound healing assay, and transwell migration assay to examine the effect of fasudil on tumor cell plasticity and motility, both of which play key roles in VM formation. Finally, we explored the underlying mechanisms of fasudil-induced VM destruction. In this context, we showed that the RhoA/ROCK signaling pathway is a novel regulator in VM of U2OS OS cells and suggest that fasudil in conjunction with established treatments may present a novel therapeutic strategy for OS.